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germanium- silicon alloy at high temperatures in excess of 
about 850 DEG C and 

increasing the germanium content at a gradient of less than 
about 25% per 

micrometer, one can grow on silicon large area 
heterostructures of graded 

GexSil-x alloy having a low level of threading dislocation 
defects. With low 

concentrations of germanium (.10</= x </=.50), the 
heterolayer can be used as a 

substrate for growing strained layer silicon devices such 
as MODFETS . With 

high concentrations of Ge (.65 </= x </= 1.00) the 
heterolayer can be used on 

silicon substrates as a buffer layer for indium gallium 
phosphide devices such 

as light emitting diodes and lasers. At concentrations of 
pure germanium 

(X=1.00), the heterolayer can be used for GaAs or 
GaAs/AlGaAs devices. <IMAGE> 
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DETAILED DESCRIPTION - An INDEPENDENT CLAIM is also 
included for a method of 
integrating a device or layer by: 

(i) depositing a relaxed graded layer of silicon- germanium 
on a silicon 

substrate; 

(ii) depositing a uniform etch- stop layer of relaxed 
silicon-germanium on the 

graded buffer; and 

(iii) etching portions of the substrate and the graded 
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buffer to release the 
etch- stop layer. 

USE - For use on monocrystalline silicon substrate. 
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ABSTRACTED- PUB -NO: US 6107653A 
BASIC- ABSTRACT: 

A semiconductor structure comprises: a) a semiconductor 
substrate; b) at least 

one first crystalline epitaxial layer, having a planarised 
surface, on the 

semiconductor substrate; and c) at least one second 
crystalline epitaxial layer 

on the first crystalline epitaxial layer. More 
specifically, the semiconductor 

structure comprises a Si substrate on which is grown a GeSi 
graded region. The 

graded region incorporates compressive strain to offset the 
tensile strain that 
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is incorporated during thermal processing. 

Also claimed is a method of fabricating a semiconductor 
structure as above. 

USE - Useful in the fabrication of semiconductor devices, 

especially III-V 

devices on a Si substrate. 

ADVANTAGE - Allows controlled relaxation of mix-matched 
semiconductor layers . 

Provides for a chemical -mechanical planarisation method in 
conjunction with the 

growth of relaxed graded buffers to 100% Ge without a 
concomitant increase in 

threading dislocation density. Provides modifications to 
UHV-CVD procedures 

which eliminate surface cracks due to the thermal mismatch 
between Si and Ge, 

and particulate defects due to gas-phase nucleation. 
ABSTRACTED -PUB -NO: US 6 2 913 2 IB 
EQUIVALENT-ABSTRACTS : 

A semiconductor structure comprises: a) a semiconductor 
substrate; b) at least 

one first crystalline epitaxial layer, having a planarised 
surface, on the 

semiconductor substrate; and c) at least one second 
crystalline epitaxial layer 

on the first crystalline epitaxial layer. More 
specifically, the semiconductor 

structure comprises a Si substrate on which is grown a GeSi 
graded region. The 

graded region incorporates compressive strain to offset the 
tensile strain that 

is incorporated during thermal processing. 

Also claimed is a method of fabricating a semiconductor 
structure as above. 

USE - Useful in the fabrication of semiconductor devices, 

especially III-V 

devices on a Si substrate. 

ADVANTAGE - Allows controlled relaxation of mix-matched 
semiconductor layers. 
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Provides for a chemical -mechanical planar isat ion method in 
conjunction with the 

growth of relaxed graded buffers to 100% Ge without a 
concomitant increase in 

threading dislocation density- Provides modifications to 
UHV-CVD procedures 

which eliminate surface cracks due to the thermal mismatch 
between Si and Ge, 

and particulate defects due to gas-phase nucleation. 

A semiconductor structure comprises: a) a semiconductor 
substrate; b) at least 

one first crystalline epitaxial layer, having a planarised 
surface, on the 

semiconductor substrate; and c) at least one second 
crystalline epitaxial layer 

on the first crystalline epitaxial layer. More 
specifically, the semiconductor 

structure comprises a Si substrate on which is grown a GeSi 
graded region. The 

graded region incorporates compressive strain to offset the 
tensile strain that 

is incorporated during thermal processing. 

Also claimed is a method of fabricating a semiconductor 
structure as above. 

USE - Useful in the fabrication of semiconductor devices, 

especially III-V 

devices on a Si substrate. 

ADVANTAGE - Allows controlled relaxation of mix-matched 
semiconductor layers . 

Provides for a chemical -mechanical planarisation method in 
conjunction with the 

growth of relaxed graded buffers to 100% Ge without a 
concomitant increase in 

threading dislocation density. Provides modifications to 
UHV-CVD procedures 

which eliminate surface cracks due to the thermal mismatch 
between Si and Ge, 

and particulate defects due to gas-phase nucleation. 
US20020084000A 

A semiconductor structure comprises; a) a semiconductor 
substrate; b) at least 

one first crystalline epitaxial layer, having a planarised 
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surface, on the 

semiconductor substrate; and c) at least one second 
crystalline epitaxial layer 

on the first crystalline epitaxial layer. More 
specifically, the semiconductor 

structure comprises a Si substrate on which is grown a GeSi 
graded region. The 

graded region incorporates compressive strain to offset the 
tensile strain that 

is incorporated during thermal processing. 

Also claimed is a method of fabricating a semiconductor 
structure as above. 

USE - Useful in the fabrication of semiconductor devices, 

especially III-V 

devices on a Si substrate. 

ADVANTAGE - Allows controlled relaxation of mix-matched 
semiconductor layers . 

Provides for a chemical -mechanical planarisation method in 
conjunction with the 

growth of relaxed graded buffers to 10 0% Ge without a 
concomitant increase in 

threading dislocation density. Provides modifications to 
UHV-CVD procedures 

which eliminate surface cracks due to the thermal mismatch 
between Si and Ge, 

and particulate defects due to gas-phase nucleation. 
WO 9859365A 
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